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(54) CERAMICS LAMINATED BODY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress deformation at 
baking by, related to a ceramics laminated body wherein 
a specified circuit is configured inside, forming a second 
ceramics layer of a void percentage different from that of 
a main ceramics layer of the ceramics laminated body. 
SOLUTION: Related to the ceramics laminated body, a 
second ceramics layer 2 is provided in between for a 
balanced stress to work in the case an electrode pattern 
3 is unbalanced in lamination direction. The second 
ceramics layer 2 is smaller than a main ceramics layer 1 
in baking shrinkage. 50-90% of the baking shrinkage of 
the main ceramics layer 1 . Further, the second ceramics 
layer 2 is different from the main ceramics layer 1 1n void 
percentage. The void percentage of the second ceramics 

layer 2 is 5-20%, being higher than that of the ceramics layer 1. The second ceramics layer 2, 
again, is different from the main ceramics layer 1 in density. The density of the ceramics layer 
2 is 70-95% of that of the ceramics layer 1 . 
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(57) [Abstract] 

[Technical problem] Even if the electrode pattern formed in the layered 
product is in a condition imbalanced in the direction of a laminating, 
the ceramic layered product which can control deformation is offered. 
[Means for Solution] In order to control deformation of a layered 
product, the layered product in which the 2nd ceramic layer of the 
burning shrinkage of the green sheet which constitutes the main ceramic 
layer of a ceramic layered product, and different burning shrinkage was 
formed is calcinated. 
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CLAIMS 



[Claira(s)] 

[Claim 1] The ceramic layered product characterized by forming the 2nd 
ceramic layer which has a different void content from the main ceramic 
layer of said ceramic layered product in the ceramic layered product 
which carried out the laminating of the ceramic green sheet with which 
the electrode pattern was formed, came to calcinate it, and constituted 
the predetermined circuit inside in order to control deformation of said 
layered product. 

[Claim 2] The void content of said 2nd ceramic layer is a ceramic 
layered product according to claim 1 which is 5% - 20% and is 
characterized by being larger than the void content of said main ceramic 
layer. 

[Claim 3] The ceramic layered product characterized by forming the 2nd 
ceramic layer which has a different consistency from the main ceramic 
layer of said ceramic layered product in the ceramic layered product 
which carried out the laminating of the ceramic green sheet with which 
the electrode pattern was formed, came to calcinate it, and constituted 
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the predetermined circuit inside in order to control deformation of said 
layered product. 

[Claim 4] The ceramic layered product according to claim 3 to which the 
consistency of said 2nd ceramic layer is characterized by being 70% - 
95% of the consistency of said main ceramic layer. 
[Claim 5] One which is characterized by consisting of two or more 
ceramic ingredients with which said main ceramic layers differ of 
ceramic layered products according to claim 1 to 4. 

[Claim 6] One which is characterized by said main ceramic layer and said 
2nd ceramic layer being these components of ceramic layered products 
according to claim 1 to 5. 

[Claim 7] The manufacture approach of the ceramic layered product 
characterized by calcinating the layered product in which the 2nd 
ceramic layer of the burning shrinkage of the green sheet which 
constitutes the main ceramic layer of said ceramic layered product, and 
different burning shrinkage was formed in the manufacture approach of 
the ceramic layered product which carried out the laminating of the 
ceramic green sheet with which the electrode pattern was formed, came to 
calcinate it, and constituted the predetermined circuit inside in order 
to control deformation of said layered product. 
[Claim 8] The burning shrinkage of said 2nd ceramic layer is the 
manufacture approach of the ceramic layered product according to claim 7 
characterized by being 50% - 90% of the burning shrinkage of a main 
ceramic layer. 

[Claim 9] The manufacture approach of the ceramic layered product 
according to claim 7 or 8 characterized by consisting of two or more 
ceramic ingredients with which said main ceramic layers differ, 
[Claim 10] The manufacture approach of one which is characterized by 
said main ceramic layer and the 2nd ceramic layer being these components 
of ceramic layered products according to claim 7 to 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to controlling the 
deformation about the ceramic layered product by which the predetermined 
circuit pattern was formed in the interior. 
[0002] 

[Description of the Prior Art] An electrode pattern is printed to a 
ceramic green sheet, and the ceramic layered product which carries out . 
the laminating of it and comes to calcinate it is used for a chip, the 
circuit board, etc. 

[0003] From the slurry which mixed the solvent etc. with temporary 
quenching and the ground ceramic powder, this ceramic layered product 
produced the green sheet, formed the through hole in that green sheet 
suitably by punching, screen-stenciled electrode paste, such as silver 
and copper, formed the predetermined electrode pattern on the green 
sheet, carried out the laminating of this, calcinated it, and has 
obtained the ceramic layered product. Moreover, as for a baking front 
stirrup, a cutting process may enter behind. 
[0004] 

[Problem(s) to be Solved by the Invention] Although this ceramic layered 
product was really calcinated at about 900-1000 degrees C, at this time, 
the contraction properties of a ceramic layer and an electrode might 
differ and the ceramic layered product might deform it. When, as for 
this, an electrode section generally starts contraction early and a 
ceramic layer contracts, an electrode section is not contracted but it 
is thought that it is because uniform contraction of a ceramic layer is 
checked. 

[0005] When the structure of the electrode pattern inside a ceramic 
layered product is imbalanced in the direction of a laminating, 
deformation especially becomes large. For example, as shown in drawing 5 
(b), when the electrode pattern 51 was formed in the direction of a 
laminating at the symmetry, it could calcinate almost in the condition 
without deformation, but the electrode pattern 51 was unsymmetrical in 
the direction of a laminating, as shown in drawing 5 (a), when formed in 
imbalance, the difference was produced in contraction of the side which 
the electrode is concentrating, and contraction of the side which is not 
concentrated, and deformation as shown in drawing had produced. 
[0006] This invention aims at offering the ceramic layered product which 
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can control deformation, even if the electrode pattern formed in the 
layered product in view of the above-mentioned thing is in a condition 
imbalanced in the direction of a laminating. 
[0007] 

[Means for Solving the Problem] In order that this invention may control 
deformation of said layered product in the ceramic layered product which 
carried out the laminating of the ceramic green sheet with which the 
electrode pattern was formed, came to calcinate it, and constituted the 
predetermined circuit inside, the main ceramic layer of said ceramic 
layered product is a ceramic layered product in which the 2nd ceramic 
layer which has a different void content is formed. 

[0008] Moreover, the void content of said 2nd ceramic layer is 5% - 20%, 
and this invention' s is larger than the void content of said main 
ceramic layer. 

[0009] Moreover, in order that this invention may control deformation of 
said layered product in the ceramic layered product which carried out 
the laminating of the ceramic green sheet with which the electrode 
pattern was formed, came to calcinate it, and constituted the 
predetermined circuit inside, the main ceramic layer of said ceramic 
layered product is a ceramic layered product in which the 2nd ceramic 
layer which has a different consistency is formed. 
[0010] Moreover, as for this invention, the consistency of said 2nd 
ceramic layer has turned into 70% - 95% of the consistency of said main 
ceramic layer. 

[0011] Moreover, in the manufacture approach of the ceramic layered 
product which carried out the laminating of the ceramic green sheet with 
which the electrode pattern was formed, and constituted the 
predetermined circuit inside, this invention is the manufacture approach 
of the ceramic layered product which calcinates the layered product in 
which the 2nd ceramic layer of the burning shrinkage of the green sheet 
which constitutes the main ceramic layer of said ceramic layered product, 
and different burning shrinkage was formed, in order to control 
deformation of said layered product. 

[0012] Moreover, the burning shrinkage of this invention of said 2nd 
ceramic layer is 50% - 90% of the burning shrinkage of a main ceramic 
layer. 

[0013] Moreover, the main ceramic layer may consist of two or more 
different ceramic ingredients, and, as for this invention, it is [ the 
2nd ceramic layer ] desirable that it is the same component as a main 
ceramic layer. 
[0014] 



[Embodiment of the Invention] This invention makes the 2nd ceramic layer 
intervene so that the well-balanced stress may work like the case where 
the electrode pattern is formed in the direction of a laminating at the 
symmetry, when for example, an electrode pattern is imbalanced in the 
direction of a laminating. It is suitable for this 2nd ceramic layer 
that burning shrinkage is smaller than a main ceramic layer. Preferably, 
it is 50% - 90% of the burning shrinkage of a main ceramic layer. 
[0015] Moreover, let this 2nd ceramic layer be the thing of a different 
void content from a main ceramic layer. And the void content of the 2nd 
ceramic layer is 5% - 20%, and it is desirable that it is larger than 
the void content of said main ceramic layer. 

[0016] Moreover, let this 2nd ceramic layer be the thing of a different 
consistency from a main ceramic layer. And it is desirable that the 
consistency of said 2nd ceramic layer is 70% - 95% of a consistency of 
said main ceramic layer. 

[0017] As for this 2nd ceramic layer, it is desirable that it is a main 
ceramic layer and this main component. For this reason, although it is 
this component, it is necessary to change burning shrinkage. For that, 
there are the following means. 

(a) Use the ceramic raw material powder with which the temporary- 
quenching powder with which usual is not crystallizing the fully- 
crystallized powder was mixed. 

(b) Use the ceramic raw material powder with which the temporary- 
quenching powder with which usual is not crystallizing the powder into 
which temporary-quenching temperature was changed into and the degree of 
crystallization was changed was mixed. 

[0018] 

[Example] As a ceramic ingredient, the oxide of aluminum, Si, calcium, 
Sr, K, Na, and Pb was mixed, and the ceramic powder (suppose that it is 
usually called temporary-quenching powder) which carried out temporary 
quenching and which was ground at 750 degrees C was used. This ceramic 
powder can be calcinated at 900 degrees C, and will be in the alumina 
after baking, and the mixed-crystal condition of a feldspar group 
mineral crystal. Moreover, the condition after temporary quenching is in 
the condition that what components other than an alumina and an alumina 
vitrified is intermingled. This was made into the ingredient of a main 
ceramic layer. 

[0019] Next, the ingredient of the 2nd ceramic layer is explained. First, 
temporary quenching of a main ceramic ingredient and the ingredient of 
this presentation is carried out at 900 degrees C, and the ground 
temporary-quenching powder (suppose that it is called elevated- 
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temperature temporary-quenching powder) is obtained. It is the 
ingredient which carries out temporary quenching of this elevated- 
temperature temporary-quenching powder, it has at the same temperature 
as burning temperature, and was fully crystallized. Temporary-quenching 
powder was usually mixed with this elevated-temperature temporary- 
quenching powder, and it considered as the 2nd ceramic ingredient. 
[0020] The 2nd ceramic ingredient of the compounding ratio shown in 
Table 1 was calcinated independently, and the material property was 
evaluated. The result is shown in Table 1. The charge of a principal 
member of Table 1 is a property ceramic ingredient independent [ main ]. 
The dielectric loss of Table 1 was measured by lOGHz - 15GHz by the 
cylinder resonator method. Moreover, the rate of a density ratio is a 
ratio of each consistency when making the consistency of the charge of a 
principal member into 100%. A contraction ratio is a ratio of each 
burning shrinkage when making burning shrinkage of the charge of a 
principal member into 100%. As shown in Table 1, a consistency, burning 
shrinkage, and a void content can be set as a suitable value by usually 
mixing temporary-quenching powder and elevated-temperature temporary- 
quenching powder. 
[0021] 

[Table 1] 
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[0022] The slurry which mixed a main ceramic ingredient, a main solvent, 
etc. was prepared, and the green sheet was produced with the doctor 
blade. As shown in drawing 2 , the silver paste electrode material was 
screen-stenciled to this green sheet, and the electrode pattern 3 was 
formed in it. This was made into the 1st layer, the laminating of the 
green sheet which is not printing an electrode on it was carried out, 
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and the layered product of structure as shown in drawing 3 was obtained. 
This green sheet was formed in the chip with a 20mmx20minx height of 
1.0mm using the thing with a thickness of 100 micrometers. Subsequently, 
the ingredient of the samples 1, 2, and 3 of Table 1 was used as the 2nd 
ceramic ingredient, and this, a solvent, etc. were mixed, it considered 
as the shape of a paste, and printing formation of the paste of this 2nd 
ceramic ingredient was carried out by screen-stencil at each chip. This 
schematic diagram is shown in drawing 1 . In 1 of this drawing 1 , a 
main ceramic layer and 2 show the 2nd ceramic layer, and 3 shows an 
electrode pattern. And the thickness of the 2nd ceramic layer 2 was 
changed and it calcinated at 900 degrees C. And the deformation of a 
burned product was investigated. This result is shown in Table 2. 
[0023] 

[Table 2] 
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[0024] In Table 2, deformation made deformation the overall height D of 
a chip (mm) to thickness [ of a chip ] d (mm), and D-d, as shown in 
drawing 4 . In addition, it is shown that minus curved in the reverse 
side. The example of this invention had little deformation and was able 
to control deformation as I understood from this table 1. Moreover, the 
2nd description and thickness of a ceramic layer show that deformation 
is controllable. By the sample 3 (% [ of void contents / 37 ],% [ of 
rates of a density ratio / 62.5 ], 15% of contraction ratios), the 
deformation of the reverse sense was large and was not practical. 
[0025] The effectiveness which controls the deformation at the time of 
baking becomes large so that the ingredient of the 2nd ceramic layer has 
many contents of elevated temperature temporary quenching powder , but 
since the void content of the 2nd ceramic layer rises too much , 
reinforcement falls , the adhesion fall of the terminal electrode for 
connect an external circuit on the strength is produce , or it becomes 
easy to absorb moisture , the fall of dependability and increase of the 
dielectric loss of an ingredient are imitate , and the problem of ** 



occurs . For this reason, although the void content of the ingredient of 
the 2nd ceramic layer serves as a larger value than the ingredient of 
the 1st ceramic layer, it is desirable that it is 20% or less. Moreover, 
although the consistency of the ingredient of the 2nd ceramic layer 
serves as a value smaller than the ingredient of the 1st ceramic layer, 
70 - 95% of the ratio is desirable. 

[0026] In the above-mentioned example, although printing formation of 
the 2nd ceramic layer was carried out in the end side of a ceramic 
layered product at the whole surface, printing formation may be carried 
out inside a layered product. Moreover, in addition to printing 
formation, the 2nd ceramic layer can be fabricated in the shape of a 
sheet, and can also carry out a laminating- Moreover, according to an 
internal circuitry, the 2nd ceramic layer may be partially formed in the 
interior or the front face of a layered product. This example is shown 
in drawing 6 . The arrays of that electrode pattern differ partially, 
this drawing 6 doubles with it, although the electrode pattern 13 is 
built in in the main ceramic layer 11, and the 2nd ceramic layer 12 is 
also arranged partially. Such structure serves as an effective technique 
especially in a large-sized substrate. Thus, the 2nd ceramic layer can 
choose the location to form, thickness, and description according to the 
internal structure of a ceramic layered product. 

[0027] According to the example of this invention, even when an internal 
electrode pattern is imbalanced in the direction of a laminating, 
deformation can be controlled by forming the 2nd ceramic layer. This 2nd 
ceramic layer is a main ceramic layer and this main presentation, and 

can be completely unified after baking. Moreover, an exterior is also 
excellent. Moreover, more greatly [ a void content ] than a main ceramic 
layer, the consistency formed the 2nd ceramic layer as a small layer, 
and it has controlled deformation. 

[0028] Above, although the main ceramic layer explained the structure 
currently formed with the one quality of the material, it can use the 
technique of this invention also in the compound layered product which 
consists of two ingredients, the magnetic substance and a dielectric, 
for example. When an electrode pattern is formed in the interior and 
deformation arises according to the imbalance of that electrode pattern 
also in this compound layered product, it is possible that deformation 
arises by the difference in the description between different ceramic 
layers, but even if it is which case, in order to control deformation, 
it can be understood easily that above-mentioned this invention can be 
used. That is, this invention is included also when it consists of two 
or more ceramics from which a main ceramic layer differs. Moreover, as 



# # 

for the 2nd ceramic layer, it is desirable at this time to use the same 

component as one side of a main ceramic layer. 

[0029] 

[Effect of the Invention] According to this invention, in the ceramic 
layered product which has an electrode pattern inside, in the direction 
of a laminating, according to imbalance etc. , even if internal electrode 
structure is the structure which is easy to produce deformation, it can 
control deformation, and raises the quality of a ceramic layered product, 
as a result leads to the improvement in a property of an application 
article. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the example concerning this 
invention. 

[Drawing 2] It is electrode structural drawing of the example concerning 
this invention. 

[Drawing 3] It is structural drawing of the example of a comparison 
concerning this invention. 

[Drawing 4] It is drawing showing the deformation concerning this 
invention. 

[Drawing 5] It is the explanatory view of the conventional example. 
[Drawing 6] It is structural drawing of another example concerning this 
invention. 

[Description of Notations] 

1 11 Main ceramic layer 

2 12 2nd ceramic layer 

3 13 Electrode pattern 
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